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This paper examines the causal relationship between electricity consumption and economic 
growth in Sierra Leone for the period 1967-2012 using the granger causality approach. The 
results of my estimation shows that electricity consumption(EC)  in kwh and the growth rate of 
gross domestic product (GDP) are cointegrated after applying the autoregressive distributive lag 
bound test approach to determine cointegration. Even though Vector error correction model 
revealed that GDP could not significantly affect EC. The error correction terms in the VECM 
showed there is existence of a long-run relationship between the variables that supports the 
bounds tests for cointegration. A unidirectional causality was found running from electricity 
consumption to the growth rate of gross domestic product after the granger causality test was 
employed. The policy implications of these results are that the Government of Sierra Leone 
should avoid energy conservation policies and must ensure regular growth of electricity supply 
to boost the growth of output. 
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CHAPTER 1 – INTRODUCTION  
Analyzing the casual link between energy consumption and economic growth has been a 
protracted area of research in recent time. However it is still debatable among energy economists 
as to what nature of relationship precisely exists between consumption of energy and economic 
growth. Some empirical studies have shown causality moving from energy consumption to 
economic growth (See Shengfeng et al (2011), Akinlo (a, b) (2009)) while others have reported 
the reverse (see Jumbe (2009)), few others have delivered evidence of bidirectional causality 
between the aforementioned variables (See Mounir Belloumi (2009), Stela Z.Tsani (2009)), yet a 
little number of studies has reported no causality at all (See Yu and Choi 1985). Due to the fact 
that this debate has not been concluded, evidence from past empirical researches is still 
controversial and mixed in terms of which direction causality should come from.  The impact of 
energy consumption on economic growth or the other way round and the nature of causality 
between them have important policy implications. This will normally be determined by what 
type of causal relationship precisely exists then one can be able to say how significant the policy 
implication is.   
According to Mounir Belloumi (2009) the ongoing debates about the relationship 
between the variables have given rise two opposing views. “One point of view suggests that 
energy is the prime source of value because other factors of production such as labor and capital 
cannot do without energy. Accordingly, energy consumption is expected to be a limiting factor to 
economic growth or its proxies such as employment. The other point of view suggests that 
energy is neutral to growth which is referred to as the ‘‘neutrality hypothesis”. It is been argued 
that influence of energy on growth of GDP is minimal as the cost of energy is a low proportion 
of GDP and cannot have a significant bearing on GDP. It has also been debated that the possible 
effect of energy consumption on growth will be influenced by the structure of the economy and 
the level of GDP of the nation under study. It is believed that an enlargement in the economy 
may swing its production structure towards services which are not energy intensive activities 
(See Solow (1978), Denison (1985) and Cheng (1995)).  
Similar to previous studies, this study uses electricity consumption (kWh) (See Jumbe 
(2004)) and the growth rate of gross domestic product as proxies for energy and gross domestic 

















is a key indicator of the well-being of an economy. Hence I’ll analyze the relationship between 
electricity consumption and GDP in Sierra Leone. 
 
1.1    MOTIVATION 
One of the key sources of energy in Sierra Leone is electricity.  According to Pearce and 
Webb (1987) and also stated in Koroma and Rongcheng (2009) energy is a key player in the 
sustainability of socio-economic development. On issues like the environment, poverty 
alleviation, population and health, it has several implications invariably influencing the pace of 
industrial, agricultural and socio-economic development of a nation.  
       Large and small scale industrial development may be enhanced by an accurate energy 
production process in both rural and urban sectors and thus provides a more affordable means of 
production of goods and services. As Sierra Leone continues to undergo huge investment 
projects in the West African region; the level of energy production should be taken into 
consideration as this is associated with increased industrial and economic activities. The country 
is reasonably endowed with energy resources particularly hydro power which if thoroughly 
managed can help speed up the process of ensuring their sustainable economic development, but 
yet the country faces problems with electricity supply as it depends on petroleum.   
       According to United Nations Development Programme (UNDP) Energy report on Sierra 
Leone in June 2012, the electricity sector faces challenges as they cannot provide access to 
electricity to even ten percent of its populace access. Those who have access live in the Western 
Area around the capital city and in the provincial headquarter towns of Bo and Kenema. The 
Efficiency and access are also constrained by high technical losses on the transmission & 
distribution network, which are further affected by low voltage quality due to overburdening of 
infrastructure by illicit users. Sierra Leone being a developing country has a low stock of energy 
efficient appliances and is still recovering from the aftermath of its civil war. Despite all, Sierra 
Leone has a great potential in energy resources and opportunities for the productive use of 
energy and development of energy facilities. Some of these opportunities include a tropical 
climate conducive for solar energy, a large landscape of green vegetation for biomass, high 
levels of rainfall for hydro and above all a pleasant investment environment which creates a good 
relationship between government and its development partners. “Sierra Leone as a country 

















Sustainable Energy for all (SEFA) goals by 2030.  Success to these goals would mean we have to 
see an increased access to electricity of about 100% and also an increased access to energy from 
other sources” (See NATIONAL ENERGY PROFILE OF SIERRA LEONE- UNDP [JUNE, 
2012]). Importantly, these stated objectives of the Government of Sierra Leone (GoSL) align 
completely with the goals of the SEFA Initiative.  
    The level of energy consumption in the country has been said to have grown substantially 
between 2006 and 2011 from 1,349-1,465 Kilo tonnes per oil equivalent (ktoe) respectively. 
However, there is still a big gap of suppressed demand for energy especially in the electricity 
sector. The growth and expansion in mining, agriculture and industry are also factors raising 
demand. As other developing countries, Sierra Leone is not immune to the above debate and 
since a consensus as to the direction of causation between energy consumption and economic 
growth in African countries and the world at large has not been reached, I deemed it fit to 
undertake this research for a country that is still recovering from eleven years of civil war and 
economic slowdown. The relationship between the consumption of electricity and economic 
growth in Sierra Leone is and should be a paramount concern. Therefore it will be justifiable to 
examine if the economic growth in Sierra Leone depends on its electricity consumption level or 
the other way round.  An answer to this question will not only put Sierra Leone’s energy policies 
in the right footing but will also serve as a reference point for other African countries pursuing 
the  SEFA  and MDG’s (Millennium Development Goals). 
 
1.2 RESEARCH OBJECTIVES  
The methods of cointegration analysis and granger causality research have become very 
important tools internationally in studying the link between these variables, yet so far there is 
still no such empirical work evidence put forward in this area  on one of West Africa’s smallest 
countries (Sierra Leone). The objective of this research is to investigate the causal link between 
electricity consumption and economic growth. Determining this relationship would create a base 


















1.3 BRIEF OVERVIEW OF SIERRA LEONE ECONOMY  
Sierra Leone is a country situated in the Western coast of Africa. Despite the fact that 
Sierra Leone is endowed with mineral resources - diamonds, rutile, titanium, bauxite, iron ore, 
gold, and chromium yet it remains to be classified by the United Nations as an underdeveloped 
Country (Least Developed Country (LDC)) with uneven distribution of wealth among its people. 
Though she is blessed with agricultural, and fishery resources, its economic and social 
infrastructure is not met with development expectations. The Gross Domestic Product (GDP) per 
capita of Sierra Leone was estimated to be around 809.1 US$ in 2013 (See World Bank 
economic indicators about Sierra Leone). The country has achieved relative stability in the post-
conflict years and its economic growth seems to be gradually improving yet it faces a number of 
developmental challenges. A large fraction of government revenues still comes from foreign aid.  
The economy continued the strong recovery in 2011 with expansion in the agricultural 
and services sectors and the scaling up of infrastructural investments. The economy grew by 6 
percent in 2011 from 5 percent in 2010. With the ongoing second largest iron ore mining, its 
GDP peaked 15.2 percent in 2012 as reported by World Bank. However in 2013-2014 the GDP 
dropped two points to 13 percent due to contraction in agricultural production, services and 
construction as spending particularly on roads and the two large iron projects continued 
increasing (See IMF report 2013). Domestic revenue increased during the past year (2013), 
mainly as a result of tax collection efforts and one-off payments of signature bonuses from 
petroleum exploration activities. Inflationary pressures were high during the first half of the year 
on account of the continued increase in the global prices of food and fuel and the consequent 
reflection in domestic prices.  
However, inflationary pressures eased in the second half of the year as international 
prices of commodities stabilized and monetary and fiscal policies were tightened. A number of 
Petroleum Exploration offshore oil discoveries were announced in 2009 and 2010. The 
Government and Parliament developed the Petroleum Policy for Sierra Leone in July, 2010 and 
the Petroleum (Exploration and Production) Act 2011. The development of these reserves, which 
could be significant, is drawing serious attention from the Government of Sierra Leone. 
Furthermore; Sierra Leone has a significant infrastructure deficit in many sectors such as 
electricity, roads, water supply, ports and communications. In some sectors, such as 

















recently, some private investment has also targeted the energy sector (e.g. power plants and 
ethanol production). 
 
1.4.1-THE MINISTRY OF ENERGY 
The Ministry of Energy and Water Resources (MEWR) is a Department of the GoSL 
created in 1977, and is charged with the responsibility of establishing and implementation of 
policies in the electricity and water sector. This Ministry in 2013 was divided into two sections 
namely, the Ministry of Energy (MoE) and the Ministry of Water Resources (MoWR).  The MoE 
implement power sector reforms and tries to coordinate power sector policies that will help to 
clarify roles and responsibilities for energy planning, management and cross sector 
coordination. As part of the reforms introduced into the power sector, the responsibility of MoE 
for NPA was redefined by the enactment of the National Privatization Commission Act (2002). 
The National Privatization Commission (NCP) was made responsible for a government-wide 
process to deny public enterprises, including the National Power Authority. 
 
 1.4.2- NATIONAL POWER AUTHORITY 
The National Power Authority (NPA) is a state owned utility that provides generation of 
electricity does its transmission and distribution and also collects revenues from its customers. It 
is solely responsible for providing electricity in Sierra Leone under the auspices of the Ministry 
of Energy. The core business of NPA is to ensure the provision of safe, reliable, adequate, 
environmentally compliant and reasonably priced electricity supply to its residential, commercial 
and industrial customers (See NPA, 2013).  The population growth of Sierra Leone over the 
years   presents a very special challenge for the country as social services have to be provided for 
the growing population. As at 2013 the current population is 6.4 million. According to the 
geographical land mass, Sierra Leone should be considered densely populated.  Approximately 
more than 90% of the population does not have access to electricity. Previous records showed 
that period 1990-2006, NPA had in Freetown a total of 39 megawatts of thermal diesel engine 
generators at Kingtom Power Station but most of these generators were not functional due to 
obsolesce and lack of available resources to facilitate proper maintenance. As a result of the old 

















by the current Government to pursue sustainable development, in 2009 the first phase of the 
Bumbuna Hydro Electric dam was completed and commissioned. The successful completion of 
Phase 1 of the project made Freetown and other major towns and villages largely benefitting 
from the supply of electricity from Bumbuna, which supplies had been irregular for more than a 
decade. Regardless of that, NPA continues to face challenges with its old and dilapidated 
systems of work leading to huge technical loss combined with the excessive commercial loss 
even up to 2013. However, the concept of ‘Management Contract’ was pushed through and 
accepted as an antidote to improve the Authority. Various management contractors such as Oscar 
Von Miller, Electricity Supply Board of Ireland, Lahmeyer and CEMMATS were engaged to 
manage NPA. Similarly, the World Bank approached the Government of Sierra Leone to take 
over and implement management contract and introduce a state of the art technology to liberate 
NPA and the people of Sierra Leone in the utilization of electricity. This was intended to kick-off 
in 2014. 
 
 1.5 ORGANIZATION OF THE RESEARCH  
The rest of the work is organized as follows; chapter two will be the review of literature, 
chapter three the estimation techniques, chapter four the empirical analysis and results, and 


















CHAPTER 2 - REVIEW OF LITERATURE 
The cornerstone of the study of causal link between energy consumption and economic 
growth can be traced back to the formative work of Kraft and Kraft (1978). Using time series 
data for the period 1947-1974 in the United States, causality was found running from Gross 
National Product (GNP) to energy consumption. But quite interestingly, Akarca and Long (1980) 
could not arrive at similar conclusion when a shorter sample period of the same time series data 
was used. These authors pointed out that Kraft and Kraft’s study suffered from temporal sample 
instability. However, Yu and Hwang (1984) could not find causal relationship between energy 
consumption and economic growth when Kraft and Kraft’s data was updated from 1947 to 1979 
for the United States. Notwithstanding this, employing the same procedure with a quarterly data 
over the period 1973-81 showed a unidirectional causation running from GNP to energy 
consumption. Other scholars joined the debate with conflicting results, Yu and Choi (1985) and 
Erol and Yu (1987) both of them found non-existence of causality for the United States in an 
extensive study on several industrial countries. Yet as the literature expanded a unidirectional 
causation running from GNP to energy consumption was revealed by Abosedra and Baghestani 
(1989) which supported the work of Kraft and Kraft (1978), but contradicts that of Akarca and 
Long (1980), Yu and Hwang (1984), Yu and Choi (1985) and Erol and Yu (1987). 
A reasonable question normally asked is “why so much different results and conflicting 
views?” Regardless of the institutional, structural and policy differences one of the key reasons 
for these different conflicting statistical results stems from their methodological differences i.e. 
the variables used as proxies for energy consumption and economic growth, the type of causality 
techniques, tests and lag structures employed. Ever since the work of Kraft and Kraft (1978) and 
the conflicting views that followed, there has been extensive research on a global scale on  causal 
relationships between energy consumption and economic growth using different proxies and 
different methodological approaches. In the case of china using data of Chinese GDP and total 
energy consumption from 1978 to 2000, Han Zhi Yong (2004) showed a   bi-directional causality 
between the Chinese GDP and energy consumption, but no cointegration between them, which 
meant that energy policy making in China should take into consideration the likely impacts to its 
economic growth target and at the same time has to fully estimate the rising pressure for the 
supply of energy. By employing cointegration and vector error correction model Zhu Ya Xing 

















electricity consumption and economic growth and revealed the existence of a long term 
equilibrium relationship between the two variables. Using Granger causality test and error 
correction model Liu Xiao Li (2007) revealed both a long term cointegration and bidirectional 
causal relationship between the variables. Also using electricity consumption, employment and 
real income in Australia Narayan and Smyth (2005) tested the link between the variables from a 
cointegration and causality perspective. They discovered that the three variables under study 
hard a long run relationship and that in the long-run causality ran from employment and real 
income to electricity consumption. The short run results showed there was a weak unidirectional 
causality running from income to electricity consumption and from income to employment. 
Even though it seems like the bulk of the research have been focused on other parts of the 
world especially developed countries the debate doesn’t make Africa an exception to the 
case .Recent empirical studies on the relationship between energy consumption and economic 
growth in African countries has failed to reach a consensus as to the direction of causality 
between the aforementioned variables. We now turn our attention to some of the debates 
regarding African countries as my research happens to be from a very small country on the 
Western coast of Africa. Using data for the period 1970–1999 for Malawi Jumbe (2004) applied 
cointegration and error correction vector techniques and found a simultaneous bidirectional 
granger causality relationship between energy consumption and economic growth, but a 
unidirectional causality running from non-agricultural GDP to electricity consumption.  
A similar result was found by Ebohon (1996) using granger causality test for 1960–1984 
periods and also showed a simultaneous bidirectional Granger causality relationship between 
energy consumption and economic growth for Nigeria and Tanzania. Ouedraogo (2010) 
investigated the relationship between electricity consumption and GDP growth using the ARDL 
bounds tests approach for Burkina Faso’s economy using data for the period1968–2003. A bi-
directional causality relationship between the two variables was confirmed. Also employing the 
ARDL bounds tests methodology Odhiambo (2009a)  revealed causality running from energy 
consumption to economic growth in Tanzania using data for the period 1971–2006 which 
impliedly meant that Tanzania is an energy dependent nation and thus energy conservation 
policies may have an unfavorable impact on their economic growth. Kouakou (2011) using data 
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